Abstract
Introduction
One of the most difficult challenges in reconstructive surgery remains the total or partial reconstruction of the external ear (1, 2) . Camel is great gift of our God. Dromedary camel colostrum is a nutrient biological fluid produce immediately after giving birth-rich with immune and growth factors. Colostrum is differ from mature milk by its nutritional contain and immunological composition. In the matter of fact, camel colostrum contains more protein, nonprotein nitrogen, vitamins, minerals, and ash than milk (3) . IgG1, IgG2, and IgG3 are the main sub-classes' immunoglobulins which are presented in camel colostrum (4) . The sub-classes IgG2 and IgG3 are devoid of light chains with a molecular mass of 42 and 45 KDa respectively. The biological activity of the protein composition of camel colostrum may be due to this feature (5) . Topical use of many growth factors earn the Food and Drug Administration (FDA) clearance or approval and are commercially available (6) . A lot of growth factors have been implicated in angiogenesis, including vascular endothelial growth factor (VEGF), angiopoietin (Ang), platelet-derived growth factor (PDGF), and basic fibroblast growth factor (bFGF) (7, 8) . Auricular cartilage is an elastic cartilaginous tissue that include two discrete zones: a central cartilaginous region (or chondrium) and an outer fibrous region, termed the perichondrium. The central, cartilaginous region is rich in collagen II and large aggregating proteoglycans as well as abundant elastic fibers (9) . The perichondrium surround the central cartilaginous region, it is a thin fibrous tissue layer may be essential for the growth and maintenance of elastic cartilage (10, 11, 12) . Elastic and hyaline cartilages have a poor intrinsic repair capacity when damage once occur (13, 14) . For durable repair of cartilage lesions, an important condition is the integration of wound edges or the integration of repair tissue with the surrounding host cartilage (13) . Although many publications demonstrate the effect of growth factors on chondrocytes proliferation and matrix production in vitro, we have little knowledge about the mechanism of regulating cartilage wound healing by the growth factors (15) . The aim of the present study is to evaluate histological the effect of camel colostrum extract on auricular cartilage defects healing.
Materials and Methods

Ethical approval
The Animal Ethical Committee of Veterinary Medicine College, University of Al-Qadisiyah, Iraq, has approved the present study under permission No: 426
The study was performed at Veterinary Medicine Collage, University of AlQadisiyah from January 2017 to March 2017.
Experimental design:
Iraqi camel (Camelus dromedaries) colostrum 30 ml. were collected postparturition at 0, 6 hours in sterile containers and sent directly in icebox to the laboratory. The colostrum samples were double centrifuged at (3000 rpm for 10 min).The supernatants were infiltrated by microfiltration system (Vacuum Membrane Filter Funnel Apparatus, Shaoxing Warmer Lab Equipment CO.LTD, Shanghai, China) with microfiltration membrane 0.22µm, and the extracts were refrigerated at 4ºC until use. Fifteen Albino rats (Rattusnorvigicus) with mean weight 154.3±2.06 gm were obtained from the animal holding unit of the department of Physiology of Veterinary Medicine Collage/University of AlQadisiyah , and they were divided randomly and equally into 3 groups, under routine surgical approach with general anesthesia by chloroform , 5mm in diameter holes were done using a biopsy punch in the right elastic ear cartilages of all the experimental rats, the treatment groups were as follow : treatment group(TG1) treated with colostrum collected directly after birth, treatment group(TG2) treated with colostrum collected with 6 hours postparturition, and control group(TG3),treated with normal saline. All groups treated with three drops topically, daily for one week. The diameter of the holes were measured daily for one week.
Statistical analysis:
The results were analyzed by using oneway ANOVA program; the variances were regarded significant at P≤0.05.
Histological evaluation:
Biopsies were taken at 1, 2, 3 weeks, preserved in formalin 10% for histopathological evaluation of cartilage healing. Smears were stained with hematoxylin-eosin (H&E) stains and examined under light microscope x10 and x40.
Results
The daily measurement of ear cartilages diameter holes for one week shows gradual decrease in all groups. At the 7 th day, the mean values of TG1, TG2, and TG3 are 1.8±0.119 mm. 3.5±0.375 mm. and 3.6±0.234 mm. respectively. Only the diameters of TG1 were significant variance at P≤ 0.05 from the 3 rd day until the 7 th day. Ear cartilage defect after one week of treatment in (TG3) show mild fibrosis, severe infiltration of inflammatory cells with presence of hemorrhage and marked vaculation of chondrocytes in the edges of defect.
Figure (3): Ear cartilage defect after one week of treatment in (TG3) show mild fibrosis (a), severe infiltration of inflammatory cells with presence of hemorrhage (b) and marked vaculation of chondrocytes in the edges of defect(c) (X10.H&E.stain).
Ear cartilage defect after two weeks of treatment in (TG1) show mild healing between the two edges of chondrocytes in the edges of the defect, mild infiltration of inflammatory cells mainly macrophages and marked fibroblasts. Ear cartilage defect after three weeks of treatment in (TG1) show complete healing between the two edges of chondrocytes in the site of defect, profuse fibrosis with formation of new blood vessels and mild infiltration of inflammatory cells. Ear cartilage defect after three weeks of treatment in (TG2) show mild healing between the two edges of chondrocytes, mild fibrosis with mild formation of new blood vessels and moderate infiltration of inflammatory cells. 
Discussion
The regenerative medicine is regarded now as a medical revolution that the world heading toward prepare and use a commercial biological therapies for cure many diseases for which antibiotics are failed. Camel is the desert ship in our country; it is one among the animals mentioned in Quran as a miracle of the God (16) . The nutrients, immunoglobulins and growth factors that present in the camel colostrum are very essential for regeneration of defect tissues, especially the bioactive factors (3) . For all these reasons, we design this project to evaluate histologically the effect of camel colostrum extract as a biological treatment for healing of auricular cartilage defects. In vitro effects of the growth factors on chondrocytes and matrix proliferation suggest that the temporal release of endogenous growth factors may indicates an autocrine and/or paracrine stimulation of chondrocytes metabolism following acute cartilage injury (17) . In case of articular cartilage, there is a relation between wounding, proteoglycans releasing, and chondrocytes metabolism, which is difficult to study because of the influence of loading on proteoglycans (18), so we choose the auricular cartilage. fig.-7 , our results showed a complete healing of the cartilage in three weeks with formation of new blood vessels and profuse fibrosis due to the high peak of IgG1 and IgG2 in the colostrum specially IgG2, which collected directly after birth while the colostrum which is collected 6 hours postbirth may contain less levels of growth factors. In addition, we believe that, the colostrum, which is collected directly after birth, may have a rich content of lactoferrin and bioactive molecules such as antioxidant and antihypertensive peptides (19) . These bioactive factors are responsible for the acceleration of chondrocytes proliferation. In addition, this research shows the easy administration of a new therapy by topical application as few drops only without any special device. The results indicate clearly that camel colostrum extract can be depended as a new biological useful therapy for cartilage defects.
Conclusions
Our research provides the opportunity to apply the growth factors topically but still we need more studies about the real effects and the mechanism of the bioactive factors, which represent in the camel colostrum. Our results are very useful for veterinarians and medical companies.
